Weakly agglomerated zirconium dioxide nanopowders stabilized by complex oxides of scandium (III) and cerium (IV) were synthesized by precipitation from aqueous solutions. Using weakly agglomerated nanopowders, thick films were prepared by tape casting on a-Al2O3 substrates. These thick films have high oxygen conductivity; and their electron conductivity is lower than oxygen conductivity by 4 orders of magnitude. A multilayer system consisting of films of polycrystalline porous anode and solid electrolyte was prepared. The diffusion of cations in the anode boundary layer and change in the chemical composition of the electrolyte film are not observed at optimum synthesis conditions. ________________________________________________________________________________
Introduction
Solid oxide fuel cell (SOFC) generates electric current due to chemical reaction at electrodes followed by O 2-ion transfer from the porous cathode through dense solid electrolyte to the porous anode. Cubic zirconium dioxide (c-ZrO2) stabilized by oxides of rare-earth elements in a wide temperature range is used as the solid electrolyte and the basis for deposition of anode [1] [2] [3] . Today the development of SOFC systems operating at low temperature (600-700 °C) is of particular interest. Reducing the thickness of solid electrolyte below 5 m and using SOFC of film construction reduces ohmic losses and significantly increases the power density of solid oxide fuel cells.
Increasing the oxygen conductivity of solid electrolyte based on stabilized ZrO2 would reduce the operating temperature of the SOFC [4, 5] . The most accessible and cheap method of preparation of thick films and multilayer systems based on them for mass production is tape casting. Zirconium dioxide stabilized by complex oxides of scandium (III) and cerium (IV) is highly-conductive by oxygen and is promising as solid electrolyte [6] [7] [8] . Therefore, the present work is aimed at finding the optimal conditions of deposition (tape casting) of zirconium oxide thick films stabilized by complex oxides of scandium (III) and cerium (IV) and preparation of multilayer solid oxide fuel cells based on them.
Experimental part
Weakly agglomerated nanopowders were precipitated from a solution in two stages in order to avoid agglomeration of the precipitates and to get crisp and soft powders. Coatmaster 510 (Erichsen, Germany). After drying in air, the films were heat treated at different temperatures and heating/cooling rates.
Samples were examined by X-ray diffraction (XRD) using a DRON-3M diffractometer (CuKα-radiation, Ni-filter) [9] . Particle size was studied using TEM JEM-1230 ( After heat treatment at 600 °C, the particle size was 40-150 nm, which is optimal size for the preparation of thick films based on them. From room temperature to 500 °C films were heated with maximum rate (thermal shock) to evaporate the organic components, and above 500 °C the rate was 60 °C/min. °C only begin to burn together (see Fig. 2 ). This is due to the fact that at this temperature liquid phase is not formed, and the structure is compacted slowly. EDX spectra of thick films ZrO2-Sc2O3-CeO2 showed no deviation from the stoichiometric composition. 
